Nijmegen breakage syndrome and DNA double strand break repair by NBS1 complex.
The isolation of the NBS1 gene revealed the molecular mechanisms of DSB repair. In response to DNA damage, histone H2AX in the vicinity of DSBs is phosphorylated by ATM. NBS1 then targets the MRE11/RAD50 complex to the sites of DSBs through interaction of the FHA/BRCT domain with gamma-H2AX. NBS1 complex binds to damaged-DNA directly, and HR repair is initiated. To collaborate DSB repair, ATM also regulates cell cycle checkpoints at G1, G2, and intra-S phases via phosphorylation of SMC, CHK2 and FANCD2. The phosphorylation of these proteins require NBS1 complex. Thus, NBS1 has at least two important roles in genome maintenance, as a DNA repair protein in HR pathway and as a signal modifier in intra-S phase checkpoints. NBS1 is also known to be involved in maintenance of telomeres, which have DSB-like structures and defects here can cause telomeric fusion. Therefore, NBS1 should be a multifunctional protein for the maintenance of genomic integrity. Further studies on NBS1 will provide insights into the mechanisms of DNA damage response and the network of these factors involved in genomic stability.